Mucosal cysts were observed microscopically in the duodenum, jejunum and, to a lesser extent, stomach and large intestine in 102 out of 236 beagle dogs examined. These dogs were used in toxicity studies or had died spontaneously in a breeding colony. The cysts were lined by intestinal epithelium and filled mainly with cellular debris and mucus. Pathogenesis and aetiology of the lesion are unknown.
During
the routine histopathological examination of tissues from beagle dogs used in short-and long-term oral toxicity studies carried out at the Central Institute for Nutrition and Food Research TNO, a peculiar type of cystic change in the mucosa of the gastrointestinal tract was frequently observed in both control and test animals.
Similar lesions were seen in several animals that died spontaneously in the beagle breeding colony of the Central Institute for the Breeding of Laboratory Animals TNO.
Mucosal cysts of the canine digestive tract have not, as far as we know, been reported in the literature, so it seems appropriate to present a morphological description of this change.
MATERIALS AND METHODS
Dogs from toxicity studies: 79 male and 79 female pure-bred beagles, aged 6-34 months at the time of autopsy, were obtained from several commercial breeders.
The dogs were housed either individually in stainless-steel metabolic cages, measuring 0.8 X 0.7 X 0.8 m, in a well-ventilated, temperature-controlled room at 18-20°C, or they were housed in sets of 3 in wire-floored indoor kennels, which measured 1.2 X 1.5 m and were kept at 18-20°C. Runs for outdoor exercise measured 4 x 9 m. The animals were fed the Institute's stock diet, which is a complete meal mixture of the following percentage composition:
instant wheat 25, instant oats 23.2, fish meal 10, meat scraps 10, skimmed-milk powder 5, soybean -oil meal 8, grass meal 2, beet pulp 5, brewers' yeast 3, fat 5, B-vitamin preparation 3, vitamin A-D 3-£ preparation 0.3 and NaCI+trace elements 0.5. The meal mixture was given either ad libitum or in restricted quantities once or twice daily. Tap water was constantly available (test compounds were administered either mixed into the diet or by stomach tube). The animals were killed by intravenous injection of 'Euthesate' (0.75 ml/kg bodyweight, 20 % ethyl-methyl butyl barbiturate sodium: Apharmo, Arnhem, The Netherlands) followed by exsanguination.
Dogs from the breeding colony: the breeding beagle colony was started in 1966 with dogs from various sources.
Since 1967 it has been kept closed. The dogs are fed Hope Farms' pelleted complete dog diet D-B (Woerden, The Netherlands) and tap water ad libitum.
The All dogs that die, including the" stillborn pups, are autopsied. A total of 78 dogs (46 males and 32 females) were involved in this study. They died from a variety of lesions, all of which were unrelated to the gastrointestinal tract. Their ages ranged from 0 days (stillborn) to 8 months.
Samples of the digestive tract were fixed in a 4 % neutral phosphate-buffered aqueous solution of formaldehyde, embedded in paraffin wax, sectioned at 5 fLm and stained with Mayer's haematoxylin and eosin. 2 or 3 sections of the stomach and I section each of the duodenum, jejunum, ileum, caecum and colon were examined microscopically.
In a few cases a series of 60 strictly serial sections were prepared and examined.
Selected sections were stained by various methods-periodic acid-Schiff, azan, van Gieson, toluidin blue, alcian blue and Congo red. 
RESULTS
On microscopic examination, cysts were observed in the mucous membrane of the gastrointestinal tract (Fig. 1) of 102 out of the 236 dogs examined. The cysts mainly occurred in either or both the duodenum and jejunum, but in a few animals they were also seen in the stomach or large intestine.
Their number per section generally ranged from I to 3, but in a few cases, many cysts were present.
Neither clinical signs nor grossly visible lesions were found to accompany the miscroscopic alteration.
Serial sectioning showed the mucosal lesions to be true cysts, not communicating with the intestinal lumen (Fig. 2) . The majority of them were located in the deeper part of the mucosa, but occasionally they appeared to extend almost to the lumen of the intestine (Fig. 3) . Generally the cysts were oval in shape, but round, pear-shaped, elongated or even 'branched' cysts were also encountered (Figs I -5): they measured up to 0.3 X 0.7 mm. Their lining consisted of intestinal epithelial cells including goblet cells. Occasionally the lining epithelium was hypercellular (Fig. 4) or flattened (Fig. 6) , either partially or entirely. At the side nearest the intestinal lumen the lining cells of the cyst fairly often showed degenerative and necrotic changes, sometimes resulting in the destruction of the wall and escape of the contents into the surrounding connective tissue (Fig. 5) . The cyst contents consisted of cellular and nuclear debris embedded in a homogeneous, periodic acid-Schiff positive material (Fig. 6) . Macrophages, eosinophilic and neutrophilic leucocytes were observed in only a few instances. A diffuse, slight, but fairly conspicuous infiltration of the mucosa with lymphocytes and plasma cells was seen in many of the adult dogs, independent of the presence of cysts (Fig. 3) .
The incidence of the mucosal lesion in several age-groups is presented in Table 1 . No cysts were found in pups younger than 2 weeks, the youngest dog showing the abnormality being 16 days old. Mucosal cysts were noticed in about half of the dogs aged between 0.5 and 14 months.
In the 27-34 months age group 2/3 of the animals showed the lesion. Its incidence in males was slightly higher than in females, but the difference was not statistically significant according to the chi-sq uared test.
No differences in incidence occurred between test and control groups of animals used in toxicity studies. 
*Expressed as the ratio of the number of dogs with cysts to the number of dogs examined. t2 dogs had also a mucosal cyst in the large intestine. tIn 1 of the dogs the lesion was present only in the large intestine. §2 dogs had also a cyst in the gastric mucosa. Line represents 40~m.
DISCUSSION
The lesion described appeared to be a mucosal cyst lined by intestinal epithelium, filled predominantly with debris and mucus originating, very probably, from the lining cells of the cyst.
On the basis of the information available, one can only speculate on the pathogenesis of the abnormality. Congenital malformation of crypts is a possibility, but it is not very likely since none of the pups younger than 2 weeks showed the lesion. Another possibility is that the cysts might be due to closing of the intestinal crypts, perhaps by a pathological process similar to that leading to the fusion of villi which is known to occur in various intestinal disorders (Swanson & Thomassen, 1965; Sprinz, 1969; Maenza et al., 1970) .
In this connection it is tempting to suppose that the cysts are part of a more generalized degenerative process of the digestive tract, but there was no evidence other than the presence of a fairly high number of chronic inflammatory cells in the propria mucosae to support such an assumption.
For the present, therefore, the mucosal cysts occurring in our beagles must be considered a gastrointestinal lesion of unknown pathogenesis and aetiology.
